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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWW, TMPEABSIBIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTug oOyuaronmxcs, GopMupoBaHUs (DYHKIHMOHATHLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJIEHUU U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYyYHOM NTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBAsIETCS OJAHMM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHON HAIIPaBIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU IETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IMPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3zoBaHus  JeHcTBUTENbHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOUM U TPYAOBOM NESITENbHOCTH, SBIISIETCS
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OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOyYarOMIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
oOyJaromuxcs CpeIHen IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIINE MAaTEMaTUUECKUE YMEHMSI, CBA3aHHbBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LenM OCBOCHHS MPOrpaMMbl OOECIIEUMBACTCS PEILICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisiroTCS:

e (opMupOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KyJbTYpPBbl U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM,;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTexax, MOJCNIIX M B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKIUX YMEHUN, KPUTUYHOCTH

MBIITJICHUA,
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e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX >KU3HECHHBIX CUTYalUsX U MPU U3yUYECHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus IIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH IMOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJXl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a NOPOBOAMUTCS C OMOPOM HA HArISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HAIJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble 1 TIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yjibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKIIIOYAIMCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.
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COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IE€peceKaronIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJiebHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NMEPHNEHIUKYJIAPHBIE MIPSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yrojl, JIMHEHHBIA Yroa JBYICPaHHOTO  yria.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOECKIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYJIPHOCTH JIBYX IUTockocTed. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroapHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPHU3MBI; OOKOBasl U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamuga, TpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yceu€HHasi mnHupamMuaa. OJIEMEHTbl Tpu3Mbl W nupamunbl. [IpaBusibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust IpU3Mbl U TAPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX

MHOI'OIrpaHHHUKax.
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Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

[unmuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasg TMOBEPXHOCTh, OOpa3ylolllas MU OCh; IUIONAAhr OOKOBOW U TIOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBuss u3 He€. OO0bEM LMIMHAIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJI.

Ceuenus mummHIpa (MapauieabHO U MEPIIEHIUKYIISIPHO OCH), CEUEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPIIHHY ), CEUCHHUS 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3agay, CBSI3aHHBIX C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalSIpHOE MNPOU3BEICHHE BEKTOPOB.

[okyMeHT co3aaH B anekTpoHHown copme. Ne 375 ot 10.03.2026. NcnonHutens: XanbpaxmaHosa O.A. r'BﬂEKTPOHHbIﬁ
CtpaHuua 6 13 33. CtpaHnua cosgana: 10.03.2026 14:11 =¥ TATAPCTAH



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.
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IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOW IIKOJIbI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMHUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHUS
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JSTUYECKOrO0  IOBEJIEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

JCTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHAThH MaTeMaTHUECKUE 3HaHHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJigpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa30BaHHUIO U
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caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPEJIbl, ITITAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUyaJIGHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTepU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBus:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENeNCHUS]  TOHATHH; YCTAHABIIMBATh CYIICCTBEHHBIA  TpPH3HAK
KJIacCU(PHUKaAMK, OCHOBAaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
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e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (TpsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHHS U BBIBOJIBI,

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOIMPOCH], (PUKCHUPYIOLIHME MPOTUBOPEUHE, MpoOIEMYy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH OOOOIIEHNS U BBIBOABI 110 pe3yIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTHI MH(OPMALIUHY, TaHHBIX, HEOOXOANMBIX ISl OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs
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B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

e B X0J€ 00CYXJI€HH 3a7aBaTh BOIIPOCHI IO CYLIECTBY 00CYkKIAEMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3inyMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJNbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTALUN U OCOOCHHOCTEHN ayTMTOPHH.

CoTpyaHu4ecTBO:

e TIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U UHAUBUIY ATbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3alMI0 COBMECTHOM  paboThI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOLECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

e y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CYXI€HUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPAMHUPOBATH CBOU JEHUCTBUS C IPYTUMU YIE€HAMU KOMaH/Ibl; OLICHUBATh
KaueCTBO CBOEro BKJIaJa B OOMMA MOPOAYKT 1O KPUTEPHSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3) Vhueepcanvrvle pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue

CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusamnus:

e COCTaBIISITh TUJIAH, AJITOPUTM PEILICHUS 3a/1a4d, BEIOMPATH CITOCOO PEIICHUS
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATEILHON pediekcuu Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pelieHus: MaTeMaTUYeCcKOH 3a1auu;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb [IPY PELIEHUH 33/1a4H,
BHOCHUTbh KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

e OIGHUBATh COOTBETCTBUE pE3yJbTaTa LEIHM U YCIOBHUSIM, OOBICHSTH
MPUYUHBI JIOCTHKEHHSI WIM HEIOCTHKEHHS PE3yJIbTaTOB AESATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPAHHMK, BBIIYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukauuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHBIE
MHOTOTPAHHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ce€YeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€AOB,  BBIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOpUTMaM, TNPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJABl MPHU pELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAIWTUYECKHE METOJbl NPHU PpPELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMu/a) C IpUMEHEHHEM (POPMYJT; BEIUKUCISATH COOTHOLIEHHS MEX Y TUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.
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OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsTh MONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUCCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
HUJIMHAPUYECKOM MOBEPXHOCTH; LIMJIMH]IP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucisate  00bEMBI M TIIOMIQM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
r€OMETPUYECKUX TeJ C TpUMEHEHUEM (HopMyi.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIIMCAHHBIN B Cpepy 1 OMUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N3o0paxxath u3ydaeMble (PUTYpPbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.
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W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaralonX HECKOIbKO IAroB PEIICHUs, €CIN YCIOBUS NIPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUUA U
HAX0XkJI€HUE F€OMETPUUECKUX BEJIMYMH 10 00pa3laM UM alrOpuTMaM, IpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCK CQOPMYJIMPOBAHHON MPOOIEMBbI, MOAEIUPOBATH peabHbIC
CUTyalluM Ha A3bIKE T€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcnl
bubnuorexa [JOK
1 B 10
BCICHHE B CTCPCOMCTPHIO https://m.edsoo.ru/1¢209¢e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnmnoreka [HOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubmuorexa [IOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmnoreka IIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TJIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209637
bu6nuorexa [IOK
5 M 11 1
HOTOTPaHHHIIH https://m.edsoo.ru/1¢209¢37
N bubmuorexa [JOK
6 06 9 1
DEMPI MEOTOTPAHHHIKOB https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: ceUeHUsI, PACCTOSHUS U yTJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

Ne i/
NMPorpamMmbl
1 Tena BpameHus
2 OO0BEMEI TEl
3 BekTopsl 1 KOOpMHATHI B IIPOCTPAHCTBE
4 [ToBTOpenue, 06001ICHNE,

cUCTeMaTHU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoaunuyecTBO 4acoB

Kontpoabubie IIpakTuueckue

Beero padoThI padoThI
12
5 1
10 1
7 1
34 3 0

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE

padoThI padoThI pecypenI

OCHOBHBIE MOHATUS CTEPEOMETPUU:
TOYKa, IIpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 M300paKeHUS Ha PUCYHKAX: 1 https://m.edsoo.ru/14467518
M300paKeHUS IIOCKOCTEH,
MapajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHBI OTPE3Ka

[TonsaTna: nepecekarommecs

2 TIJIOCKOCTH, TIEPECEKArOITUECs 1 https://m.edsoo.ru/9f4eae31
mpsiMasi ¥ IIOCKOCTh

[TonsTus: nepecexaronmecs
3 IUIOCKOCTH, IEPECEKAOIINECS 1 https://m.edsoo.ru/ae56ad45

npsaMasd U 1mI0CKOCTb
3HAKOMCTBO C MHOTI'OTpaHHUKAMH,

I/I306pa)KGHI/IC MHOI'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX

1 https://m.edsoo.ru/58a8729a

yepTexax

HavansHbie cBeneHNs 0 KyOe u
5 MMUPAMUE, UX PA3BEPTKU U MOJEIH. 1 https://m.edsoo.ru/c4373¢37

CeueHns MHOT'OI'PpaHHUKOB
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HavansHbie cBeieHNS 0 KyOe U
6 MUPAMUE, X Pa3BEPTKU U MOJCIIH. 1 https://m.edsoo.ru/bbc413dc

Ceuenus MHOTI'OI'PaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

HOCTPOCHHH CTCPEOMCTPHH: 1 https://m.edsoo.ru/9cfc3f4f

aKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

TToustue 00 aKCMOMATHYECKOM

HOCTPOCHHH CTCPEOMETPHH: 1 https://m.edsoo.ru/dasbd46b

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITonsatue 06 akCHOMATUYECKOM

0oCTpoOE cTEpEOME :
HOCTPOCHHI CTEPEOMETPHH 1 https://m.edsoo.ru/c2e¢97ba7

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM

MOCTPOEHUH CTEPEOMETPHUU:

10 1 https://m.edsoo.ru/lac7f137

aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

Bzaumnoe PacCIIOJIOKECHUC TTIPSAMBIX B

MMPOCTPAHCTBE: IIEPECCKAOIINECCH,

11 1 https://m.edsoo.ru/2afal{36

NapauIeIIbHBIE U CKPEILNBAIOIINECS
IIpsIMBIE

HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U

IJIOCKOCTEHN B POCTPAHCTBE:
12 NapajuleIbHbIC NIPSAMBIE B 1 https://m.edsoo.ru/1977a523

IIPOCTPAHCTBE; MAPaUIEILHOCTD
TPEX MPSAMBIX
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13

14

15

16

17

18

19

20
21

22

23

24

[TapamienpHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
[TapannensHOCTD NPSIMOM U
IJI0CKOCTH

VYIIIBI ¢ COHAINIPABICHHBIMU
CTOPOHaMU

VYron Mexay npsiMbIMU B
IIPOCTPAHCTBE

Yron Mexay npsiMbIMU B
MIPOCTPAHCTBE

[TapaienbHOCTB IIOCKOCTEN:
napajuJiesIbHble INIOCKOCTU

CBoiicTBa napaiebHbIX
IIJIOCKOCTEN

IIpocreiimme MpocTpaHCTBEHHBIE
(Gurypsl Ha MIOCKOCTH: TETPAdIP,
KyO, mapaenenurnes
[Toctpoenue ceueHuit
[TocTtpoenue ceuenui
KonTponbhas pabota no teme
"[IpsiMBI€ M TUIOCKOCTH B
npoctpanctse. [lapamiensHoCTh
MPSIMBIX U IJIOCKOCTEN"
[lepneHMKyIIPHOCTH NPSMOM U
IJIOCKOCTH: MepIEeHANKYIISIpHbIE
IIPsIMBIE B IPOCTPAHCTBE
[IpsimMble mapaenbHble U
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH

https://m.edsoo.ru/aa6f3833

https://m.edsoo.ru/a7874816

https://m.edsoo.ru/7ea636be

https://m.edsoo.ru/aa7a8f5c

https://m.edsoo0.ru/26631b26

https://m.edsoo.ru/34d5b%ec

https://m.edsoo.ru/e9ba9c7d

https://m.edso00.ru/653b13cb
https://m.edsoo.ru/72ece97d

https://m.edsoo.ru/f6438b9b

https://m.edsoo.ru/a7141338

https://m.edsoo.ru/e44{f4d53
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25

26

27

28

29

30

31

32

33

34

[IpsiMble apasienbHele U

NEPpHNCHANKYJIAPHBIC K IIJIOCKOCTH

[Ipu3Hak nepneHauKyISIpHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o npsamon
NEePIEHAUKYISPHON MIOCKOCTH

Teopema o npsamon
MEPIEHANKYISPHOM TJIOCKOCTH

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

[lepnenquKynsap U HAKIOHHBIE!

pacCToOAHUEC OT TOYKH 0 IJIOCKOCTH,

PacCTOAHUC OT HpHMOﬁ a0
IIIIOCKOCTH

[IepneHuKysp U HAKJIOHHBIE:

pacCToOAHUEC OT TOYKH 0 IJIOCKOCTH,

paccTostHue OT MPSMOH 10
IIJIOCKOCTH

[IepneHuKysp U HAKJIOHHBIE:

pacCToOAHUEC OT TOYKH 0 IJIOCKOCTH,

paccTostHue OT MPSIMOM 10
IJIOCKOCTH

[lepneHuKynsip 1 HAKJIOHHBIE:

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

paccTostHue OT MPSIMOM 10
IJIOCKOCTH

https://m.edsoo.ru/25c¢8fdd8

https://m.edsoo.ru/f28¢19f5

https://m.edsoo.ru/32a7de6be

https://m.edsoo.ru/4ea85ec3

https://m.edsoo.ru/d9533342

https://m.edsoo.ru/1556888b

https://m.edsoo.ru/3bb9d2b9

https://m.edsoo.ru/6fa81822

https://m.edsoo.ru/c456dct7

https://m.edsoo.ru/5ad7c883
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VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY

35 . 1 https://m.edsoo.ru/5527feed
IIPSIMOU U TNIOCKOCTBIO

36 JABYrpatHELit yroi, IMHEHHbIi yrox 1 https://m.edsoo.ru/6¢ce6ff8c
JBYTPaHHOI'O yria

37 JlByrpatHELit yroil, THEHHbIi yrox 1 https://m.edsoo.ru/1e7¢28bf
JBYTPaHHOIO yria
IlepneHuKyIAPHOCTD MJIOCKOCTEM:

38 MPU3HAK NEPIEHAUKYIJIIPHOCTH 1 https://m.edso0o.ru/7895d29¢
JBYX IUIOCKOCTEU
[lepneHuKyIpHOCTD IJIOCKOCTEM:

39 IIPU3HAK NEPIEHANKYIIIPHOCTH 1 https://m.edsoo.ru/7271c12f
JIBYX TIJIOCKOCTEM
[lepnieHIMKYISIPHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHANKYIIIPHOCTH 1 https://m.edsoo.ru/5b6673a4
JIBYX TIJIOCKOCTEM

41 Teopema o Tpéx nepneHAUKyIsIpax 1 https://m.edsoo.ru/8de5a9¢7

42 Teopema o Tpéx nepneHAUKyIsIpax 1 https://m.edsoo.ru/cca2833d

43 Teopema o Tpéx nepneHAUKyIsIpax 1 https://m.edsoo.ru/22caf7be
KonTponbHas padora no temam

44 "HepHeHI{P\I}f’yﬂi{pHOCTB TPAMBIX 1 1 1 https://m.edsoo.ru/1b323177
miockocTeil" u "YTIbl MeXIY
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JIEMEHTHI

45 MHOT'OI'DAaHHUKA, BBIITYKJIbIE U 1 https://m.edsoo.ru/f12f4edd
HEBBIIMYKJIbIE MHOTOI'PaHHUKH;
pa3BEpTKa MHOTOTpaHHMKA
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IIpu3ma: n-yronpHas npu3mMa; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMas U
HaKJIOHHasl IPU3Mbl; OOKOBas U
IIOJIHAs! TIOBEPXHOCTD IIPU3MBI

46

47 [Tapamienenunen, NpsMOyIrOJIbHbBIN
napajuleJIenuIe] 1 ero CBOMCTBa

[Mupamua: n-yronpHas mupamusa,
IpaHy ¥ OCHOBAHUE HPAMUJIbI;
48 OOKOBast ¥ OJTHASI TOBEPXHOCTh 1
MUPAMHU/IbI; TIPABUIIbHAS U
yCeu€HHas nupaMuaa

[IpaBusIbHBIE MHOTOTPAHHUKU:

MOHSTHE MTPaBUIIBHOTO

49 MHOTOTPaHHUKA; IIPaBUIIbHAS
IIpU3Ma U NpaBuibHAs IHPaAMUIA;
MpaBWJIbHAs TPEYrojbHas MUpaMuia
Y TIPAaBUIIbHBIN TETpa’Ip; KyO
[IpencraBnenue o MpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’Ip, 1

JOACKAdIP U UKOCAJIP.

CuMMeTpus B IPOCTPAHCTBE:

CUMMETpHSI OTHOCUTENIBHO TOYKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B TUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX

MHOTOTpaHHHUKaX
Brruucnenue 351eMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, 1
JaroHaliu, yrJibl

https://m.edsoo.ru/d7ebd54e

https://m.edsoo.ru/f58ac2de

https://m.edsoo.ru/36389a9b

https://m.edsoo.ru/1ed67d9b

https://m.edsoo.ru/e3a23c2c

https://m.edsoo.ru/bd46185f

https://m.edsoo.ru/3¢28¢c528
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[Tnouianp 60KOBOM OBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOU
53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.edsoo.ru/a5ed7546

TeopeMa 0 GOKOBOW MOBEPXHOCTHU
NPSAMON MPU3MBbI

[Tnouianp 60KOBOM OBEPXHOCTH U
MIOBEPXHOCTHU IPaBUIIbHOM

54 MUPAMUJIBI, TEOPEMA O TIOIIAAN 1 https://m.edsoo.ru/a229¢b6f
OOKOBOI MOBEPXHOCTH YCEUEHHOM

IMUpaMH bl

KonTponbhas padota no teme

55 "Mororpasig” 1 1 https://m.edsoo.ru/e84d9cef
56 [Tonstue 06 06bEMe 1 https://m.edsoo.ru/1ba674d8
57 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/e63¢cb619
58 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/128cc5df
59 O0BEM nupamMusl 1 https://m.edsoo.ru/3e45e6dd
60 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/39a416b6
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/a3bffb57

62 O06BbEM pU3MBI 1 https://m.edsoo.ru/a6alb56¢
63 O0BEM TPU3MBI 1 https://m.edsoo.ru/6ffc8623

64 Korrrpostenas pabora 1o reme 1 1 https://m.edsoo.ru/1a826542

"O6bEMBI MHOTOI'PaHHUKOB"

[ToBTOpeHme, 0600IIEHNE

cHCTEMaTH3aINsI 3HAaHUH.
65 . 1 https://m.eds00.ru/63c1£766
[Toctpoenue ceueHuii B

MHOT'OI'paHHUKE
[ToBTOpenue, 0000IICHIE
66 p ’ . 1 https://m.edsoo.ru/d219ddb9
cucreMarmnui3anuda 3HaHUU.
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Brpluncienue paccTosHUAN: MEXIY
IBYMsI TOYKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 10 INIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

67 HroroBas KoHTpoOJIbHAs paboTa 1 1 https://m.edsoo.ru/1129561¢

[ToBTOpEeHmE, 0000IIEHNE
cucTeMaTu3alus 3HaHH.
Brruucnenue yrios: Mexnay
68 CKPEIIHMBAIOIIMMUCS MPSIMbIMU, 1 https://m.edsoo.ru/b44¢7673

MEXIy NPSAMOM U IIJIOCKOCTBIO,
IBYTPaHHBIX YIJIOB, YIJIOB MEKIY

IINIOCKOCTAMHU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie

Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE

padoThI padoThI pecypen

Cdepa u map: neHTp, paamnyc,

1 JIHaMeTp; TIJIOIIAb TOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c¢
cdepbl
B3anMHoe pacnonoxxenue chepbl

U IUIOCKOCTH; KacaTelbHasl
IUIOCKOCTh K cepe; IIIoNIa b
chepnl

N3obpakenue chepsl, mapa Ha

1 https://m.edsoo.ru/8a7eb42e

1 https://m.edsoo.ru/fle6a34a

wiockoctd. CedeHus mapa
HI/IHI/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pasyroIue MHINHIPUIECKOM
MMOBEPXHOCTH, OCh

1 https://m.edsoo.ru/2d2dfe52

HHHHH}IpH‘ICCKOﬁ MMOBEPXHOCTHU

Hunuaap: ocHoBaHUS U GOKOBast

6 .
MOBEPXHOCTE, 0DPasyIotlas 1 och, 1 https://m.edsoo.ru/fcf68351

IUTOMAb OOKOBOM M ITOJIHOM
IIOBEPXHOCTH

N300paxkenne nunuHapa Ha
miockocTH. Pa3BEépTka nunuHapa.

Ceue a OCKOCTBIO
YEHUS HUIHHIPA (INIOCKOCTRIO, 1 https://m.edsoo.ru/666ebad5

napasuiebHON Un
NEePNEHIUKYISIPHON OCH
UUAJTUHIPA)
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10

11

12

13

14
15

16

Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOH
IIOBEPXHOCTH, OCh ¥ BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

Konyc: ocHOBaHue u BepivHa,
00pa3ymolas ¥ 0Ch; IJIOMA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3yolue u
BBICOTA; OCHOBaHUS U OOKOBast
MIOBEPXHOCTh

H3006paxeHne KoHyca Ha
mrockoctu. PazBépTka Konyca.
Ceuenus KoHyca (IJI0OCKOCTBIO,
rapajuieIbHON OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

KomOunanus ten BparieHus u
MHOTOTPaHHUKOB

MHororpaHHuK, ONMCaHHbIA
okono cepsr; cepa, BucaHHAS B
MHOTOTPaHHHK HJIU B TEJIO
BpaleHus

[TousTue 06 00béMe. OCHOBHEIC
CBoOIicTBa 00BEMOB TET

O0BEM IUIHHIpa, KOHYCa

O06BEéM mapa u miomaas cheps
[TogoOHEBIE TENa B MPOCTPAHCTBE.
COOTHOIIICHUS MEXTy TUTOIIATMHU

https://m.edsoo.ru/f91757b4

https://m.edsoo.ru/fc7babab

https://m.edsoo.ru/adbfccfd

https://m.edsoo.ru/26¢49378

https://m.edsoo.ru/9cffd613

https://m.edsoo.ru/52f€59¢6

https://m.edsoo.ru/49a2fc48

https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663del

https://m.edsoo.ru/7a7¢3185
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19
20
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22

23

24

25

26

MOBEPXHOCTEH, 00bEMaMuU
IMOAOOHBIX TEN

KonTtponbHas pabora mo Temam
"Tena Bpamenus" u "OO0beMbI

"

TCII

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

CiioXeHue ¥ BbIUNTaHUE BEKTOPOB
YMHOKEHUE BEKTOPA HA YUCIIO

Paznoxenune BekTopa o Tpém
HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuno napasmienenumnena

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM ITPaBUII ACUCTBUH C
BEKTOPAMH

KoopanHaTHO-BEKTOPHBIN METO/T
IIPU PEIIEHUU T€OMETPUUYECKUX
3a1a4y

[TpsimoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOOpJIMHATAX

YTroi MexX1y BEKTOPAMH.
CxkanspHoe pou3BeICHNE
BEKTOPOB

Brluncnenue yriioB Mexy
IPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/17bb757¢

https://m.edsoo.ru/72669d66

https://m.edsoo.ru/11blccSe
https://m.edsoo.ru/ec1f9d28

https://m.edsoo.ru/81213f3b

https://m.edsoo.ru/ca866867

https://m.edsoo.ru/1de2{f88a

https://m.edsoo.ru/75b68161

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce
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34

KonTtponbHast pabora o Teme
"BekTopbl 1 KOOPAUHATHI B
npocTpaHcTse"

[ToBTOpeHnue, 0600IICHNE 1
CUCTEMaTU3alus 3HAHUM.
OcHoBHBIE GUTYPBI, (HAKTHL,
TEOPEMBI Kypca TUIaHUMETPHH

[ToBTOpeHue, 0600IICHNE U
cucTEeMaTU3alus 3HaHUM.
OcHoBHBIE GUTYPHI, (HAKTHL,
TEOPEMBI Kypca IUIaHUMETPHH

IToBTOpEHHME, 0000IICHUE 1
cHcTEMaTHU3alus 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI X
pelIeHus

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3alus 3HaHUH. 3a1auu
IUTAHUMETPUH U METOJIBI X
peleHus

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
OcHoBHbI€ QUTYpHI, GAKTHI,
TEOPEMBI Kypca CTepeOMETpUHU
HroroBast KOHTpOJIbHAS paboTa
[ToBTOpenwme, 0600IIEHNE 1
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

https://m.edsoo.ru/373492c3
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https://m.edsoo.ru/71d2d412

https://m.edsoo.ru/1bc556df

https://m.edsoo.ru/117a7{57

https://m.edsoo.ru/95e5¢946

https://m.edsoo.ru/a66a7dc2

https://m.edsoo.ru/ff93611f
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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Jluct cornacosanua k AokymeHTy NQ 375 o1 10.03.2026
MunumnaTop cornacoBaHua: XabpaxmaHosa ®.A. [upexTop
Cornacosanue uHuyuunposaHo: 10.03.2026 14:11

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 XainbpaxmaHosa ®.A. Moanucavo

10.03.2026 - 14:11
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